Radiotherapy Short Papers
Carcinoma of the Maxillary Antrum by V L Barley FRCSEd DMRT F Ellis FRCP FRCR and C H Paine FRCP FRCR (Department ofRadiotherapy & Oncology, Churchill Hospital, Headington, Oxford, OX3 7LJ) Lederman (1969a) , in his Presidential Address to the Section of Radiology, described his experience of the treatment of tumours of the paranasal sinuses. He suggested that there were still many unsolved treatment problems for both the surgeon and the radiotherapist but concluded that the best results were achieved by full cooperation between them. External radiotherapy alone seldom sterilizes tumour that has invaded bone and, since many of these tumours are advanced by the time they are treated, most radiotherapists would agree with Dr Lederman that ideally surgery and radiotherapy should be used together. On the other hand Bataini & Ennuyer (1971) at the Fondation Curie in Paris claimed that advanced tumours of the maxillary antrum can be cured by external radiotherapy alone even if bone is involved, but achieved only a 25% five-year survival. It seems that a reliable local cure for tumours of the maxillary antrum has not been achieved even with advances in surgical and radiotherapeutic techniques.
Before megavoltage beams were available, it was difficult to give a satisfactory dose ofradiation to tumours of the maxillary antrum without the risk of severe skin reactions or bone necrosis. Additional radiation was therefore sometimes given by radium inserted into the cavity; this technique has, however, been used less since external megavoltage radiation allowed a homogeneous tumour dose to be achieved, without the disadvantage of increased absorption of radiation in bone which was associated with orthovoltage X-rays. In Oxford, however, patients have routinely received radiation postoperatively by intracavitary radium in addition to preoperative external megavoltage radiation. The technique was evolved many years ago by Dr Frank Ellis with the hope that it might reduce the rate of local recurrence, without the need to resort to disfiguring radical surgery or to high doses of eXternal radiotherapy. The results of this series of cases treated by 'triple therapy' are reported here.
Treatment by Triple Therapy
Patients were assessed preoperatively both clinically and by tomography to determine the extent of bone involvement. Eighty-one patients received the full triple therapy, the remainder being unfit due to the presence of metastases, poor general health, or having very extensive tumours.
If the patient was fit for surgery, preoperative radiotherapy was given. Right-angled fields using a 450 wedge pair were used on a 60 cm SSD cobalt unit, with tissue compensators (and tungsten shielding for the lens where appropriate). The target volume was given a minimum dose of 4500 rad in 15 sessions in 5 weeks. Both fields were treated three times a week, giving a biologically equivalent dose to that recommended by Lederman (1969b) for preoperative treatment.
After an interval of four weeks, when the acute radiation reaction had settled, macroscopic tumour was removed either by palatal fenestration or occasionally by Caldwell-Luc operation, or by exenteration of the orbit if its floor was involved. Surgery was not radical, but created a cavity for radiation sources and an opening through which to inspect for recurrence at follow up.
When the cavTity had healed sufficiently, about three weeks after the operation, 1 mg (CI) radium ovoids were packed into it under general antsthesia, to give a further 4000 rad at 0.25 cm deep to the surface of the cavity in about three days (see Figs 1 & 2). Thicknesses of sorbo rubber were often used to separate the ovoids from structures such as the nasal septum, which it was desired not to irradiate; sorbo rubber was also used to close the access. opening while the ovoids were in place.
Results
From the opening of the radiotherapy department in Oxford in 1951 up to January 1971, 75 patients were treated for tumours of the maxillary antrum. There were 48 men and 27 women, and the Fifty-four of these patients received the full triple therapy (Table 1) .
The results of treatment are arranged according to the histological appearance of the tumour.
Uncorrected five-year survival rates have been used to facilitate comparison with the results from other centres. As expected the commonest cause of death was failure to control the primary tumour and the rate of local recurrence is reported later. 
Section ofRadiology
The patients with squamous carcinoma are divided into two groups according to the histological grade of the tumour. Ten patients, or 38 %, with well or moderately differentiated squamous carcinoma survived for more than five years. The 12 patients with poorly differentiated squamous carcinoma fared badly and only 2 survived more than three years, none surviving to five years. Combining all histological grades the five-year survival rate was 26 %. Lederman (1 969a) also reported a better survival in differentiated squamous carcinoma with a 20 % five-year survival in 93 patients and a 10% five-year survival in 40 patients with undifferentiated tumours. His survival for all grades was 17%. During the period covered by Lederman's series, from 1933 to 1967, there were improvements in techniques and radiotherapy apparatus, which makes it difficult to compare with this more recent series. Fletcher (1973) reported a 40% five-year survival in 80 patients with squamous carcinoma of the maxillary antrum, 30 of whom were treated by surgery alone. Bataini & Ennuyer (1971) , as mentioned before, reported a 25 % five-year survival in advanced cases.
There were 11 patients with adenocarcinoma, of whom 4 survived more than five years, giving an uncorrected survival rate of 36% compared with Lederman's 26% in 31 patients. Other tumours, including the transitional cell carcinomas and anaplastic tumours, responded similarly, with 9 out of 26 patients surviving for more than five years, that is 35%. Altogether 23 patients out of 75 with malignant tumours of the maxillary antrum survived more than five years, that is 31 %, which is similar to Lederman's survival rate of 25%.
A smaller series of40 patients with carcinoma of the ethmoidal sinus were also treated by triple therapy and the results are shown in Table 2 . There were 7 women and 33 men including 18 who had worked in the furniture industry at High Wycombe. Acheson et al. (1967) have already reported the increased incidence of adenocarcinoma of the ethmoidal sinuses in wood workers, caused by exposure to fine hard-wood dust. This accounts for the younger average age of this series, 56, with a range of 38-82, and it makes comparison with other series invalid. Altogether 27 patients received triple therapy.
Twenty-four patients with adenocarcinoma were treated, of whom 20 received triple therapy. Ten survived more than five years giving an apparent survival of 42 %. Two patients subsequently developed local recurrence at 61 and 81 years after treatment respectively. Of 5 patients with squamous carcinoma none survived more than three years. Three out of 11 patients with other tumours survived five years, that is 27%. The five-year survival for all tumours was 30 %.
Lederman's figures show a lower five-year survival for adenocarcinoma, 2 out of 14, but the samples are too small and not comparable. The furniture workers from High Wycombe were younger than average and the local awareness of this industrial hazard sometimes led to earlier diagnosis; in spite of this the overall results are similar. Thus the additional intracavitary radiation given in the treatment of carcinoma of the maxillary antrum and ethmoidal sinus does not appear to improve the five-year survival rate.
Since failure to control the tumour locally is the commonest cause of death, the rate of local recurrence after triple therapy is also reported ( Table 3 ).
The first column shows the number of patients in whom local control was never achieved or for whom no accurate information was available. Most of these patients were elderly or had advanced tumours and did not receive triple therapy. Of the remainder, 15 with squamous carcinoma showed no recurrence at any time but 5 of these died from other causes before five years. Tumour recurred locally after triple therapy within The proportion of local recurrence with adenocarcinoma was higher but the interval was longer. Four out of 11 patients were tumour free at five years but 6 who also had triple therapy developed recurrences between-six months and five years after treatment.
Eleven patients with anaplastic and transitional cell carcinomas were cured and only 3 developed local recurrence after triple therapy, about twelve months after treatment.
Similarly, about a third of ethmoidal sinus tumours were too advanced for local control to be achieved (Table 3 ). Nine patients with adenocarcinoma were cured but an equal number recurred at periods varying between six months and 8i years. Three patients with other tumours showed recurrence after six months to three years and 4 were cured.
Overall, local cure was achieved in 23 out of 75 carcinomas of the maxillary antrum (31 %) and 13 out of 40 carcinomas of the ethmoidal sinus (30%).
Discussion
The triple treatment was on the whole well tolerated but the results do not appear to justify the extra trouble involved. Intracavitary therapy required admission to hospital for five days, one or even two general an;esthetics and several extra days of discomfort for the patients. There was also the minor radiation hazard to the staff.
Despite the small number of cases it does not seem that survival was significantly prolonged, compared with other series treated without intracavitary radium. It is our feeling at the present time that full preoperative megavoltage irradiation, coupled with surgical extirpation of tumour residue, gives as good results as can be achieved by more radical, mutilating and uncomfortable therapeutic procedures. For the future, the recognition of wood dust as an etiological cause of the ethmoidal cancers may, with good fortune, lead to earlier diagnosis and more effective treatment of this small group. Fast neutron radiotherapy may also be found more effective than gamma or X-irradiation (Catterall & Vonberg 1974) . Perhaps the newer combinations of cytotoxic agents, used in combination with radiation (Price et al. 1975) , may also be shown to have a part to play in treating these unfortunate patients.
